TRH-induced membrane hyperpolarization in rat clonal anterior pituitary cells.
Thyrotropin-releasing hormone (TRH) induces biphasic membrane potential changes, a transient hyperpolarization followed by a prolonged enhancement of the generation of action potentials in the clonal GH3 pituitary cell. The nature of the TRH-induced hyperpolarization was studied in Cl--free solutions. Among various test substances, only TRH and its analogue, which stimulates the release of prolactin from the GH3 cells, were capable of inducing the transient membrane hyperpolarization. The Ca2+ ionophore A23187 also caused a transient hyperpolarization accompanied by an increase in the membrane conductance, although it failed to mimic the late facilitation of spike generation. The reversal potential of the TRH-induced hyperpolarization was identical with that induced by A23187. Reduction of the K+ concentration of the bathing medium caused a similar shift of both these reversal potentials toward a more hyperpolarized level. Injection of the Ca2+-chelator EGTA into the cell suppressed both TRH and Ca2+ ionophore-induced hyperpolarizations. These results suggest that TRH mobilizes the cellular-bound Ca, which in turn activates Ca2+-mediated K+ channels, thus causing the transient membrane hyperpolarization. The relationship between the membrane hyperpolarization and the TRH-stimulated hormone release is discussed.